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(54) CALIBRATION DEVICE OF ARRAY ANTENNA RADIO RECEIVER 

(57)Abstract 

PROBLEM TO BE SOLVED: To accurately measure the delay characteristic and 
amplitude characteristic of radio receiving parts by containing a supplying means of a 
calibration signal and a detecting means which detects at least one of a delay 
characteristic and an amplitude characteristic from a calibration signal that passes 
through the radio receiving parts. 

SOLUTION: A calibration signal which is outputted in a carrier frequency is transmitted 
from a sending terminal 106 to antenna connection terminals 110 and 111 of radio 
receiving parts 108 and 109 via a cable 107. A receiving output of each part 108 and 
109 is inputted to a synchronous circuit 112 and inverse spread timings t1 and t2 of 
each radio part are generated. Correlators 113 and 114 perform inverse spreading with 
the timings t1 and t2 and output correlation outputs 115 and 116. A detection circuit 
117 calculates (amplitude ratio and phase difference) = (Ar1 and . . r1) 118 and (Ar2 
and . . r2) 119 by comparing receiving signals r1 and r2 which are calculated from the 
outputs 115 and 116 with an identification point that is served as the reference. 
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[11% 1 2 1 3CA^Jn, #ftft»rfc©»i£**-f 5 

1 ,t2ldj: 9fflB3*l 2 14,121 S^lfiilcSrtT 
l\ ffi^m* 12 16,121 7£ffi*1-3 0 ^MIh]£& 
12 1 8-Ctt, T v^r^-^m^m^^t^^Z <h ^ 

r 1 (Pm) , A <l> r 2 (Pm) *5 <t ^igBitAr 1 (Pm) , Ar 2 (Pm) £ 

[0051] jw±co j; 5 K^m<omM<DmM\z.&th 

tt\ M»SfS«fB(0«i61:0^ffla-t-5ffiffiSlA ^rl 
(Pm) , A <0 r 2 (Pm) . Jo J: WfiffiJfcAr 1 (Pm) , Ar 2 (Pm) $r 

[0 0 5 2] (IBSOJKffi 3 ) B14C, *3893<E>|0£ 
2*<?Di&^Sr^UTi/^5o 

[0 0 5 3] Ell 4K*5^T, ^rty^U-v'ayff^ 
1 4 0 1 tmm^l 4 0 6 J: 9 tll^Stu, 7yf*- 
^ 1 4 0 7lc J: 9Sff«W^'</^S:^t:$^5*"t?tt 1 

gyfi^HOlft lft^WlHlgSl 4 0 2fCt 9 1 & 
3EW£*u5o l Jk«W«-^ttiK«:gEWIilB 1 4 o 3 
^TtEftW-^JCtoatftStb, JSU»2fefS» 1 4 0 4 fdA 

^^w 0 fe^fsgpi 4 o 4K;feM/vT, ^mif-f-fia: 

h^^ilif^T-l 4 0 6 J;f9£ti*£n£ 0 ^r^yTMl^ 
fCf ctfflA^tff^t 7^/f^l 4 0 7^ 
|lf:^-7>1 40 85:ffl^t, SffSf 1 40 6^ 
^^]#^^ . y f 1 4 0 9*5 ±0*1 4 1 0{ce2&Six5 o 
^sxf 1 4 0 9,1 4 1 OfiSW^0#m-^-l 4 1 HC 

«t 9 Tv^i-^^^^Sff %>t y 7>-^ 3 yTO 

^•tt, M^SWa^l 4 12,141 3tce^£;ft,£o - 
<Ofct(0»^tt f 01 2il^«-e*)5o -t"ftto*>, 
»S«*fB^S«ttl**s|3aj|ilB5i 4 1 4fcA**tt, # 
^tprtco^Kifc^^ ^ v^t 1 f t2*s^^jx5 0 

fix, ±iE^-r^^^ti,t2ic«t9taa*i 4 i s, 

1 4 1 6aSaS?ffi»£?Tl/\ ffiBiffl* 1417,1418 
Srtb^-T^o «K±JIHKl 4 1 T y^^-^t^ 

iirfcir^cOfitg^A <^r 1 (Pm), A 0r2 (Pm)*5j:VlB® 
irbAr 1 (Pm),Ar2 (Pm)S:*:»ta**fcttlE«i-.5 0 
[0 0 5 4] EJLk(Ocfc5fc:, HJfeo^flg3tcJ:ix«, ^ 
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[0055] mmmmA) mi stc, #3B9J0>28* 

Lfcfc©-C*>3. Hll 2 i:IP]«lcr>'7 ! -*-*^»*S2* 
[ o o 5 6 ] 121 1 5 tr&t^-c, ^r-r y 7U— ~>3 yff^- 
V"</vS:^k$*5 4-eH:, HI l 2 i isj^lbf^T'fo 

5 0 irt£t>*>, *r y 7V— v-3 >-m^-i 5 o i (±, i 

#C^PIeISgl 5 0 2(CJ; 9 1 jfc^p£*T,5,, l^Pft 
#f±t£»3gWlelBS 1 5 0 3 \z$3\,*XfflknHr\z =fc t) SIS: 
Six, *Si»i3H58Bl 5 0 4ia*Six5o *S*li£ftt5 1 

5 0 4fc*5i^-c, jnm«#»±ia^*H*ixfc«, ^y 

rm&m f c tcr j~<— h ztimmts* 1 5 0 6 

«fc*)Hi;*j;**u5. *t!)7Mjfi»f ctW^^fcfit 

ft, 1 5 0 7Srg!igcUfe.^— ^/H 5 0 8 

^gfiLTMS^l 5 0 6frb&m\M\&l 5 0 9*5 £ 
V15 1 OtC'gaSHSo 
[0 0 5 7] ^SdJifgl 5 0 9,1 5 1 Oter^X"^ 

^lt, #fi$nfcim-§-{±, ss^msci 5 1 

2,1513t€2$^5 0 ^©fctOlbf^fi, HI 12 
»[3Sgl 5 1 4iiA^J$tb, ^^gBrrtWSttSfc^-r 
l ( t2ldJ:t9tB^l 5 15,151 6 ^mtltWc^n 

v\ tiitu^i 517,151 85rta^-t-5o tkmrnw, 

r 1 (Pm) , A <f> r 2 (Pm) *5 £ tffili itAr 1 (Pm) , Ar 2 (Pm) 
£ * ft m ^3 £ »±|B«i- 5 o 

[0 0 5 8] £A±cdJ;5}c, Hffidff^4 ic «fc*Wi\ S 
[0 0 5 9] (KEte©J^tie5) 01 6fc, 

wjf^ 5 tc /i^s y ^ i/- ^ 3 >*muv>mfSLm 

■T. 01 2£lm£k:T>'^S^i^2;£W^£^L 
T^.5o 0 1 6 (C&l^T, ^f-f y ~>3 Vfg-g-*SSI 



A-£^t:£-fr3:£T'fi, 01 2 £|Rjf|i*»fts-e*>*. -f 
&;b*>, ^r-v y yu— v-3 vis-g-l 6 0 1 fi, l^fi 
0E81 6 0 2 k: J: 9 l&^p£*t5 0 1 #:^f§{6-§-t±fc 
*£WHa]g&i 6 o 3lcisv^Ttt«^-g-K:«t«3lt*Six, 

**a6f9SB 1 6 0 4 KA^tbSo ^^ffgc 16 0 4 

icf c t7?73^- S^tbiifB^i 6 0 6 J;i9m 

yf^-^ 1 6 0 7£^Lfc^— 6 0 85:ffll> 
T, Mistiii^ 1 6 0 6 *^^4SS-ffgB 1 6 0 9,1 6 1 

[0060] ^ lt, #*i«as(saB©«fga*^«i* ! ^ 

-fyf 161 lt£ J: 9, ^0#5>^T[^^Ie]8§l 6 1 3 \£ 
AtlZft, b<r>mWR* 4 5 f^ti(i=i. 

2)161 4*sm*Six5. ^J^-r 7fl61 

5t«i*)#t>!9ffiBa*i 6 i 6icai^-rs„ ^Lt, _h 

IS^-Y5i/^ti(cj;?)taH^l 6 1 6*sa!ifc*SrtTl\ 
fflMffl^l 1 6 1 7SrtiJ^i-5. 
[0 0 6 1 ] ^ffllslK 1618 T'fi, T yf^-^ 1 6 

0 7 (DWttm&T&WL^ 5 ~ t ^ «t t) . g|fl# 
Pm^it S-^rfc t # (7?g*SJ;bAri (Pm) *J «t t^SffiH A 0 r 
i(Pm) 16 1 9 SrJfcafrfcH^SfcfiiESi - ^. lot, ^0 

#^.-r yfi6ii &mffi&mn 1 6 o 9com*sr^ 

-t-S#-aic«:, ISISilHlKl 6 1 3d»5>iS!lttS:^'f 

ti*sm^s^, ffin^i 6 i 6 3asjs»ts«srm\ ffiia 

H3A16 1 7$rm^-r5 0 t^ffilelKl 6 1 8-C*fi^*Sit 
Ar 1 (Pm)*5«ttmffllSA 0r 1 (Pm) 16 19 Sr*i5tti^ 
SfcttlSfti-So — yfl61 1«S 
fSSBl 6 1 0©tH^SrS*ii-5»^-Ki»±, ISlffllHSgl 6 

1 3*^a?tet!c^-r ^ v^t2 55sm^)$ti„ mm%*i6 

1 B^JSficSrtTVV talim^Jl 6 1 7$rtb^Ji-So «l 
tUIsISSl 6 1 8T*(iS*SJ;bAr2 (Pm)*3 it^fitB^A </> r 

2 (Pm) 16 1 9Sr*J6f±J^SfcfiffitS-t-5o 

[0 0 6 2] JW±<7?«t5}-. HJ£off^5(cJ;nt±\ 1S 

[0063] (nmco^ig6) 0171c, #.%w<Dmm 

-To 01 2 i|R)#iCT>'x-f-*^^2*coS-a-$r^L 
t^5, 017^*5V^T, ^rt^^-v'aMs^M 

A'SraC-fbS-erSi-ett, 01 2£l3«fc!M£-Cifc3. i" 

^*p*>, ^^yyu->3yMi7ont, iMi 

0SS1 7 0 2 tc J; 9 l^p$^5. l^pff-§-«te 
tSc^HlHlSSi 7 o 3K*sv^Tlfi»W-&KJ:5JtSS:SH, 
M^ffigB 1 7 0 4 t^A^tlSo «^m§i5 17 0 4 
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»f clCTsy^a^- hSttiSmflS^l 7 0 6 J: 0 ttj 

yy-^— # 1 7 0 7S:g!iKUfc^r— ^/H 7 0 8 Srffl^ 
t, S^Sit^l 7 0 9,1 7 1 0^>E3l$^5o 
[0064] -<Dk%, ^^^*JWlHl!Kl 7 1 

lft^Bnggsi 70 2*3«tr5it«c^wias8i 70 
3K:i£«*-r ^^a^i 7 l 2«rtU*U t£«*W* 

[0 0 6 5] *^Jfe*^^ffi-ett f HJScO^ftg 1-5 £1*5 

V^S-f-1 7 1 2£#V^^ff-S§-i UTIRIMB08S1 7 

& 0 i-**>*>, #«fi»s««©sfg m^^iwiffliHiKi 7 
i 3icA*stb5r , a?jt«c^>r ^:>-^ti f t2 

as^/SSitSo ^Lt, Ji8E^-Y^>'^tl,t2tc:J:9 
7 14,171 5^®tetfcS:tTV\ ffiBfltti* 1 

i7i6 t i7i 7^ta^-r^ 0 mmi&\ 7 ist* 

^ftls^/l>T^&^k&^frk%<D$&m.& 0rl (Pm), A 
</> r 2 (Pm) , *5 ± tfgffiJfcAr 1 (Pm) , Ar 2 (Pm) §r * #> ttijj 

[0 0 6 6] W_bcOj:51c, H3f£^ffi6lcJ:tuHf, Sfc 

Baewsftfc*^ y ^i/-v 3 yff^i^^ 5 is? 

- > 3 ^««oii|g5a«SrB'J«-*-5 - t ifi ^mxh% 0 

[0 0 6 7] (^J£c^f§7) B117t, 
^ffi7^d^5=¥^ y ^«OfflfJ5E^JS:^: 

[0 0 6 8] — JKIC, CDMA«i*liim3S«-ett. SSilft 
iSffiSs i «*§fa &5 -CttffltSo-* Ma Sr »J * © 

[0 0 6 9] L£>U ^^ff§p^^g;{ft(5x^ffl-r 
§ n - # /uff ^. ^ g # 5 ^ tt s ^fgflij £ g fg ftij (7)^-^ 

-c, jEtt^ffi&^m-rswi^WHBf-^So 

[0 0 7 0] -t^-e, HI 1 2<D**r 



off -§-) *£-C*SMfc Ut^o 
[0 0 7 1 1 Ell 8td*5t^T f n-^/Hftl 8 2 0fj: 

ftol^J:t;»@l 2i:lRl«-efe5 0 

^ y ^u-v-g >-{f-§-l 801tt, l#c^f([H]!&l 8 

0 2 »c J: *) l J!fe«fliStt5 0 1 ^m%%\WMWm& 
8S1 8 0 3tc*5^TteiS:^#icJ:9it1iS:$tb ( «S«li£fS 
SBl 8 0 4icA*^n^ 0 MlftiSfBSBl 8 0 4 tCibM^ 

x, aiffi«#ttia^*w$tbfc«, y rafts fc 

1:7^^3^- h£*t^affi^i 8 o 6 J: Vmtl&in 

-^ 1 8 0 7 S:S!K Wc^-^H 8 0 8 Srffl^t, M 
IftSfSgB 1 8 0 9,1 8 1 0 \Z&m&tiZ> 0 * UT, * 
«Si»S««oS«a*3JS|gsBiiiBgi 8 1 1 IcAj*7<S*l, 

£ 0 ^Lt, ±fE^^>^tl,t2^J;9ffi&8^1 8 

1 2, 1 8 1 3as®ffi»Sr?Tl\ ffi&itiU^l 8 1 4, 1 8 

i ssrtti^-rSo ^fflmsgi 8 i em r^^^-^ 

fk^-^fc^ # COfiffi^A <^r 1 (Pm), A r 2 (Pm) , *5J: 
U^Jg*gitAr 1 (Pm),Ar2 (Pm) ^*^tU^^ fcJ±1E«-T 

[0 0 7 2] SA±<D£5\z t mM<DmWt7\zxinr£. M 
[0 0 7 3] ?fc:fe\ 019 tc^-T J: 5 ii:Kfei5:c D 

i ^^^mkm^mmmMmu 1902 tcA^ l 

5, 9 0 2£t£tf 

[0074] mmmms) h2o»c, 
-r 0 01 2<Dmm^w$mm&&%n^tch(Dx&z> 0 m 
3o mM<Djfm2xmi 3^ufcj;5^, sit m# 

^/I'PmtCJGS D fc^Sfa ^COiiJg^tt A ^ r i (Pm) *3 £ 
Mm&mri (Pm) Sr«FO«^fctt % Pm£*fc£*fcli*<E> 
A </) ri (Pm) *5 ct I/^^I^ttAr i (Pm) »J^i~ 5 

[0 0 7 5] U^L, HI 2tC*5l^T, T yv-^ — ^Wt 

ffiffi^A 0rl (Pm)*5j:tJ?A 0 r 2 (Pm) fcfi 
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[0 0 7 6] H5fe^?f$ffi8T-f±, Ell 2C0^r-V 

sue Lfcsm f^ewogw** u^/wr^H-^ 

a«iifeJ:t^BJfcSr*«)5lHlgSS:IilKS:4i^5o 
[0 0 7 7] 12 OlC&^T, ^ty^u-vayd^ 
2 0 0 lli 1 2fe^fBElBS 2 0 0 21c J: 9 lKk^MZti 
&o i &&wra#tttfc«£91Il]&2 0 0 3 fc*5^T&» 

9 at«£;h,, «6i»36«aS2 0 0 4fcAAS*b 
£ 0 «»^«SB2 0 0 4fc*5t^T, 3£fB«-&ttK£*ai 
* t y 7B8ft f c tr y^- h 

mttini- 2 o o 6 x vmjjztiZo fcitt^rAo 
sit ^r-Y y Tra«»-cs>5o y TJi]&Sfc f c -em^ 

^thfcm^rte, 7 s/f^-^ 2 0 0 7 SrftS Lfc^r-^ 
/V2 0 0 8&ffl^t, ifSffif 2 00 67)^«Mffg|S 
2 0 0 9,2 0 1 0 <DT ^-nMrn^^- 2 011 So «t 

2 o 1 2\c&m£tiz> 0 &mm&mi$<D&mttij3frmM 

v^tl f t2*s^KS*u5o ^UT, ±?E^^^t 
l,t2^<fc9flB{IS2 0 1 4,2 0 1 5 ffiMtHgt&ff 

i\ i@TO2 016,201 7Srm^-T5o «i annus 

r 1 (Pm) , A 0 r 2 (Pm) , *5 ± tWBBJfcAr 1 (Pm) , Ar 2 (Pm) 

[0 0 7 8] fctlBJlilft 1219 -Cf± N ±IES05t LfcSfa 
U^?m^(D\tmm^ A 0 r i (Pm) , So «fc xfrnmrn 
ttAri(Pm)Srfc*«)fc±-e, ffitBfl*-!* A </> ri (Pm) , fcj; 
t^SWWttAriCPmJSrtB^i- 5 0 Mxifi, 013^^ 
T. SftS#^/^P0,P2»c:*5lt5ffi:ta^A 0ri(P 
0 ) , A 0 ri (P 2 ) , *5±VSBJtAri(PO),Ari(P2)S:ll 

Rfcai!iLfc(itt5o rco^t, mmei 2 1 9-c 

ft, »J^UTI/^*^SfS«|?.^^Pl (O&ffi^'ftA 0r 
i (P 1 ) , *5 «fc t«B««H4Ar i <P 1 ) £ 1 »Ci»»«n fc i 

[0 0 7 9] 

A</>ri(Pl) = (t • A </) ri (P0 ) + s-A0ri(P 
2»/(s+t) 

Ari(Pl) = (t-Ari(PO) + s • Ari (P 2 ) ) / (s+t) 

fcfcU PI = (t-P0 + s-P2)/(s+t) ,0<s,t 
<1 



fflt«c?T5rfd^9TJ&< . »JSi-^S:{am^u-</^Pmcof- 

[ooso] ^4b\ «ra«ia»c:*3^Tffiffl$ti/5ao3feffi[ 

[0 0 8 1 ] Mttf, HK:igl^ittl^2 0 1 6 
SrffiBS^ h/M*i(i=l, 2 ) -CASH'S t><£>£ U SfS 
U^/WP 0 , P 2 tCSo (t £ tBKK ^ h /v£Ri (p 0 ) , Ri 
(p2)t~f% 0 WlffllilBSl 2 1 9T11, M^UT^ft^ 
u-^/wp 1 <ot@ B8^< ^ h /MU (P l ) Sr l 2fe«63^W 

[0 0 8 2] 

Ri(Pl) = (t-Ri(PO) + s ■ Ri(P2))/(s+t) 
fcfdls^ PI = (t-P0 + s-P2)/(s+t) , 0<s,t 
< 1 

±fHRi (P 1 ) SrStc«|je LT</ ^ V ^fim# U"</UP 1 
teffl4#f£A tfri(Pl), *5±VfiBiRFtiAri(Pl)S:*«) 

fi«*ttSr«li»SlggBRXl (2 0 0 9)fc— a**5ttflt 
Srff 5*&<o*7^^ N«[Sr*IIIB«! ! aiKJ:9*»fcftBB 

h/VRi(Pl)^b**5r t tt^^o 
jry^y MBSr^ h7t-Zri(Pm) (i= 1 , 2, m=0, 1, 
2, --Ot-t-Si:, 
Zr 1 (P 1 ) = 1 

Zr2(Pl) = RI (PD/R2 (PI) = R1(P1)XR2 
(P1)*/|R2 (PI) I 2 

[0 0 8 3] 

{f-^-^^-r y ^u- v 3 mi Ltttfflts: t 

[tan *«wo*J6o^flgi t-*5tt5*^y yu-v 
[ei 2] mswKisi tc*5tt5*-r y 7V-y 3 wt-§- 

[H13] HJS«)»«Bi Jcjott5 lMUlt, tetScff-^ 

[El 4] S^^f^f^K^n^^ig 
[0 5] CDMASIf 7^7^7 1/- ID^D ^ 0 
[0 6] {tlitDCDMAgif 7^^f^^71/-£07n ^ ^ 0 
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[0 7] SfST^^^^TU— TVr^Srffl^fcCDMA 

[08] a^^^y^^-^a^KK^^D^^H 
[09] N — ^m^<D^ is— is a v£r^-r0 

[@io] h-^m#fcj;5i^$mfs*03^*u- 

[011] a*(D*^y^U-v'3>'3611t*3^5*-Y' 
[012] *^(7)I1^1 2 t:#^^rt y 

[013] mM<DMm2\z&\ir z&mmfti'^Mci&c 

[014] *ISMOia6<0?g*fi3^«5^-iry^u—> 

[015] *«M©|gttcD^»4^«a*ry^i^-v 

[016] *%PJ^HlSO^ffi5{C^5^r-r y -> 

[01 7] **^0||*0^1IB6^«5*^y^^--> 
a >i£gcD:/u y^0 



[018] *«W<^|l*(0?KIS7lC«5^^y ^U-i/ 
3 V'aSBO^n ^/^0 

[019] ||*<0^ffi7»cl3Jt5a«ffll!Si»iS««BS:ffl 

[02 0] *«M(D|llS<OJ|0ffi8»wff5*iry^^-V 
3 vaSfi^^n -/^0 

101 ^r-r y ^U— v^a ^fS-g- 

i ftxniEiBg 



10 2 
10 3 
10 4 
10 6 
10 7 
10 8, 
110, 
112 
113, 
115, 
117 
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